Identification of structurally distinct alpha 2-adrenergic receptors.
Recent studies involving a variety of membrane receptors and ion channels indicate that diversity exists among these proteins as evidenced by tissue-specific and developmentally related expression of different isoforms. Alpha 2-Adrenergic receptors, plasma membrane proteins involved in sympathetic neurotransmission, may similarly represent a nonhomogeneous class of binding sites based on the following observations. First, their activation can elicit a wide variety of effector cell responses, which are apparently triggered by at least three different signal transduction mechanisms. Second, alpha 2-adrenergic receptors in various tissues and species exhibit marked differences in their ligand recognition properties. To determine if heterogeneity of the receptor protein itself is involved in generating this diversity, we structurally characterized the alpha 2-adrenergic receptor in two tissues that exhibit the greatest differences in ligand recognition properties, neonatal rat lung and human platelet. We report here that these differences in ligand recognition are maintained after partial receptor purification (50-100-fold) and are associated with distinct differences in the physical and structural properties of the receptor protein. The human platelet and neonatal rat lung receptor differ in the apparent molecular weight of their hormone-binding subunits (human platelet, Mr approximately 64,000 versus neonatal rat lung, Mr approximately 44,000) as well as in the number or type of their associated oligosaccharide moieties. The observed diversity is consistent with expression of isoforms of the alpha 2-adrenergic receptor and suggests the presence of more than one gene encoding similar but distinct receptor proteins.